Phenotypic and genotypic characterization of antimicrobial resistance in enterohemorrhagic Escherichia coli and atypical enteropathogenic E. coli strains from ruminants.
Two hundred and twenty-six attaching and effacing Escherichia coli (AEEC) strains (20 enterohemorrhagic E. coli and 206 atypical enteropathogenic E. coli) isolated from calves, lambs, and goat kids with diarrhea and from healthy cattle, sheep, and goats were tested for their resistance to 10 antimicrobial agents by the disc diffusion method. Resistant and intermediate strains were analyzed by polymerase chain reaction for the presence of the major resistance genes. The overall percentage of resistant strains to tetracycline, streptomycin, erythromycin, and sulfamethoxazole was very high (>65%). Moreover, a high level of resistance (approximately 30%) to ampicillin, chloramphenicol, trimethoprim, and trimethoprim-sulfamethoxazole was also detected. The AEEC strains were very susceptible (>90%) to gentamicin and colistin. Because AEEC from ruminants can cause diseases in human beings, the high frequency of antimicrobial resistance detected in the current study is a source of concern. For each antimicrobial agent, the predominant resistance genes in the resistant strains were ampicillin, bla(TEM) (97.1%); tetracycline, tetA (76.7%); gentamicin, aac(3)II (80%); streptomycin, strA/strB (76.7%) and aadA (71.7%); chloramphenicol, catI (85.1%); trimethoprim, dhfrI (76.3%); and sulfamethoxazole, sul1 (60%) and sul2 (63.3%). In the majority of cases, resistance to a given antimicrobial, except for streptomycin, was caused by a single gene. A negative association between tetA and tetB, between aac(3)II and aac(3)IV, and between dhfrI and dhfrV was observed. The present study gives baseline data on frequency and molecular basis of antimicrobial resistance in AEEC strains from ruminants.